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ABSTRACT
Introduction Nursing staff is burdened by high 
workload and stress. Furthermore, heavy lifting, as well 
as transferring nursing home residents, cause lumbar 
tissue damage and back pain. Exercise intervention 
studies to reduce work- related problems are rare and the 
evidence for efficacy of studies among nurses is limited. 
Studies including targeted analysis of requirements are 
necessary to generate effective recommendations and 
tailored interventions for health promotion programmes. 
The purpose of this multicentred intervention study is 
to identify work- related problems, to implement health 
promotion programmes and to evaluate their effectiveness.
Methods and analysis A randomised controlled trial 
will be conducted, including a total of 48 nursing home 
facilities in eight regions of Germany with an estimated 
sample size of 700 nurses. Standardised ergonomics and 
posture training (10 weeks, once a week for 20–30 min) 
and subsequently, back- fitness training (12 weeks, once 
a week for 45–60 min) will be administered. Following 
the implementation of standardised health promotion 
programmes, further demand- oriented interventions can 
be implemented. The perceived exposure to work- related 
demands, work- related pain in different parts of the body, 
health- related quality of life, perceived stress, work- 
related patterns of behaviour and experience, presentism 
behaviour, work environment as well as general needs and 
barriers to health promotion, will be assessed at baseline 
(pre- test), at 10 weeks (post- test, after ergonomics 
training), at 22 weeks (post- test, after back- fitness 
training) and at 34 weeks of the programme (follow- up).
Ethics and dissemination The study was reviewed and 
approved by the local ethics committee of the University 
of Hamburg (AZ: 2018_168). The results of the study 
will be published in open- access and international 
journals. Furthermore, the results will be presented in 
the participating nursing homes and at national and 
international conferences.
Trial registration number  DRKS. de (DRKS00015241).
INTRODUCTION
The demographic change causes an 
increasing number of elderly people to reside 
in a nursing home facility, characterized 
by multimorbidity at high risk of disability.1 
In 2018, only 421 287 full- time nurses were 
employed in Germany,2 although the demand 
is higher. Nonetheless, nursing home facil-
ities face difficulties when hiring and inte-
grating new staff.3 4 Subsequently, this leads to 
high levels of work- related strain and stress,5–7 
resulting in 25.5 days of inability to work per 
employee, exceeding the average population 
by 10 days.8
Compared with other professions, nursing 
staff have a six times higher prevalence of 
back pain.9 The basic assumption is that 
there are multiple causes for back pain. The 
interaction of biological, psychological and 
social factors leads to long- term maintenance 
of back pain.10 11 Research has shown that 
frequently performed transferring tasks can 
cause lumbar tissue damage and back pain 
when nursing staff are under time pressure 
and operate in awkward body postures (eg, 
turning and holding nursing home resi-
dents).5 12 13 Unsurprisingly, lumbar dysfunc-
tions and the increased risk of back pain have 
Strengths and limitations of this study
 ► This trial will provide novel information about the ef-
ficacy of a multifactorial intervention programme for 
nurses in elderly care.
 ► Recommendations for effective health promotion 
programmes in nursing home facilities can be de-
rived from the results of the current study and made 
available for practical use.
 ► Participants were asked to complete questionnaires 
during working hours, although the time pressure 
can influence the quality of the answers.
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also been associated with high demands, burnout, low 
control and a lack of social prestige.14
Several studies have investigated the effect of exer-
cise interventions on back pain in nursing staff in all 
settings.13 15–20 However, effective exercise intervention 
studies to reduce work- related problems in nursing home 
staff are rare and therefore, today, little is known about the 
efficacy of interventions to reduce back pain in nursing 
staff in elderly care. In addition, studies have shown that 
successful interventions employed a bottom- up approach 
and took setting specific factors, as well as work- related 
burdens, wishes, needs and barriers of the target group 
into account.17 21 22 For other professions, it has already 
been proven that programmes combining ergonomics 
training and the promotion of physical resources can 
effectively reduce back pain.23 First, studies could also 
show effects in the area of nursing settings, however, 
according to a systematic review, there is a lack of high- 
quality randomised controlled trials.21 Skargren and 
Öberg15 demonstrated in a prospective cross- over study 
that moderate exercises, including stretching exercises 
and strength exercises with intervals of cardiovascular 
capacity exercises, reduce musculoskeletal symptoms and 
increase the cardiovascular capacity and muscular strength 
among nursing staff. On the other hand, Horneij et al16 
have established in a prospective randomised study that 
an individually designed physical training programme, 
combined with a workplace stress management training 
among nursing staff in home care had no effect on neck, 
shoulder and low back pain. In line with this study, Ewert 
et al17 observed in a randomised controlled parallel- 
group trial small to moderate effects of a multimodal 
programme including psychological, segmental exer-
cises and ergonomic training sessions, compared with a 
general physical exercise programme, designed to reduce 
chronic low back pain. Based on the current evidence, it 
is difficult to draw firm conclusions about the efficacy of 
interventions for low back pain, also due to a lack of high 
quality randomised controlled trials.21
In order to design and implement effective interven-
tions, it is necessary to engage employees in the planning 
and implementation of health promotion programmes. 
Thereby, the differentiated documentation of work- 
related risks, needs, wishes and barriers is relevant, as this 
is considered as a key factor for the successful implemen-
tation of health promotion programmes.22 24 This ensures 
that sustainable and long- term behavioural modifications 
can be initialised and the motivation of the employees 
can be maintained.25 Additionally, the quality of imple-
mentation and theory- based programmes are responsible 
for the success.26 27 Besides, Rongen et al showed that 
workplace interventions in small groups are more effec-
tive than those in large groups.28
To use the suggestions of these previous studies, the 
BASE concept—a prevention programme to avoid and 
reduce mental stress and musculoskeletal diseases—
can be applied.24 BASE stands for B, ‘Bedarfsbestim-
mung’ (requirements); A, ‘Arbeitsplatzorganisation’ 
(organisation of work); S, ‘Schulung des arbeitsbelas-
tungsverträglichen Alltagshandeln’ (coaching preven-
tive behaviour at work) and E, ‘Eigenverantwortung und 
Selbstwirksamkeit’ (self- responsibility and self- efficacy). 
The programme considers the working conditions, the 
organisational and social environment of the nursing 
home facilities and involves employees in the assess-
ment of working health risks. Within this framework, 
wishes and barriers for health promotion programmes 
are recorded to achieve high participation rates.25 26 This 
approach of multidimensional assessment has proven 
to be successful to achieve positive health effects.29 For 
instance, implementing BASE, including ergonomics 
and posture training in a logistics department resulted 
in reduced low back pain and decreased dysfunctional 
lifting behaviour.22
The overall objectives of this randomised controlled trial 
are (1) the evaluation of setting specific, individual and 
organisational context variables (subjectively perceived 
exposure to work- related demands, work- related pain 
in different parts of the body, health- related quality of 
life, perceived stress, work- related patterns of behaviour 
and experience, presentation behaviour, work environ-
ment, general needs and barriers to health promotion; 
infrastructure of the facility, social environment) and, 
(2) the review of the BASE concept in the nursing home 
setting. Following the implementation of standardised 
health promotion programmes further demand- oriented 
interventions can be implemented, considering the 
general needs and participants feedback after the stan-
dardised interventions. We hypothesise that the BASE 
programme, here consisting of a 10- week ergonomics and 
posture training and a 12- week back- fitness programme, 
including the setting specific requirements, will lead to 
improvements, especially in terms of perceived exposure 
to work- related demands (modified Slesina Question-
naire), work- related pain in different parts of the body 
during the last 7 days (Nordic Questionnaire) and health- 
related quality of life (Health Survey (SF-12)).
METHODS AND ANALYSIS
The SPIRIT (Standard Protocol Items: Recommenda-
tions for Interventional Trials) statement30 was used as a 
guideline for this protocol paper.
Study design
This is a multicentred randomised controlled trial of 
an individually tailored multifactorial intervention for 
nursing staff. The study is part of the project ‘Prevention 
and occupational health in long- term care (PROCARE)’, 
which addresses the living and working situations of staff 
and residents in the nursing home setting.31 The nurses 
will be randomised to an intervention group and waiting- 
list control group. Both groups will receive the interven-
tion. The waiting- list control group will start with the 
intervention after 10 weeks. The questionnaire data will 
be assessed at baseline (pre- test), at 10 weeks (post- test, 
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after ergonomics training and posture training), at 22 
weeks (post- test, after back- fitness training) and at 34 
weeks of the programme (follow- up) (see figure 1).
The trial is conducted in agreement with the princi-
ples of the Declaration of Helsinki and the guidelines 
of good clinical practice. The study was approved by the 
local ethics committee of the University of Hamburg (AZ: 
2018_168) and is registered at  DRKS. de.
Setting
This study will include 48 nursing home facilities located 
in one of eight cities and their surroundings throughout 
Germany (Bremen, Chemnitz, Frankfurt, Hamburg, 
Karlsruhe, Nuremberg, Paderborn and Stuttgart). In all 
eight regions, six facilities were chosen. The infrastruc-
ture forms the basis for the selection of the nursing home 
facilities at each intervention side. This includes the 
number of nursing places, the urban or rural district, the 
number of employees and the socioeconomic status. The 
intervention sides participating in this study have been 
selected in order to analyse the programmes’ applica-
bility under a wide range of conditions.
Patient and public involvement
No patients will be involved in this study. We will integrate 
the nurses into the programme development by recording 
their working health risks, wishes, needs and barriers with 
a questionnaire. The results will be taken into account to 
plan and implement health promotion interventions. In 
addition, the results will be disseminated in the partici-
pating nursing home facilities during information events 
and/or in the form of written mail drops.
Participants
All nursing staff of the recruited nursing home facilities 
will be asked to participate in the context of comprehen-
sive information events.
Inclusion criteria
The randomised controlled trial will include nursing 
staff of nursing home facilities, which provide written 
informed consent, whereas other professionals of nursing 
home facilities will be excluded. The estimated participa-
tion rate is 30%.
Figure 1 Flow diagram.
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Assignment of intervention
To avoid selection bias, the allocation of the nurses in 
intervention group and waiting- list control group will be 
assigned randomly by lot by the director of the study. Data 
collection will be done by blinded assessors in a strictly 
pseudonymised form to guarantee a blinded data anal-
ysis. The multifactorial intervention programme follows 
a standardised protocol to avoid performance bias. All 
participant information and data will be stored securely 
and pseudonymised with the aid of a code and after 
completion of the data collection is replaced by a pure 
combination of numbers (eg, PA1). Personalised data are 
only available for the director of the study.
Outcome measures
The assessment will focus on a battery of five standardised 
instruments. Besides collecting questionnaire data, demo-
graphic characteristics, such as age, gender and job title, 
will be assessed.
Primary outcomes
To evaluate the effectiveness of the intervention 
programme, self- reported perceived exposure to work- 
related demands (modified Slesina Questionnaire), work- 
related pain in different parts of the body during the last 
7 days (Nordic Questionnaire), health- related quality of 
life (SF-12), perceived stress and work- related patterns 
of behaviour and experience will be assessed as primary 
outcomes.
The Questionnaire for Subjective Assessment of Workplace 
Exposure (modified Slesina Questionnaire) comprises 20 
items about work- related demands (physical, psycholog-
ical and environmental factors), the intensity of daily 
work, as well as corresponding perceived exposure.32 
The questionnaire assesses the frequency of demand 
factors (frequently, seldom/never) and the subjectively 
perceived amount of physical or mental perceived expo-
sure (yes, no). These 20 items included heavy physical 
tasks, awkward postures, standing, overhead working, 
holding heavy loads, carrying heavy loads, lifting heavy 
loads, pulling/pushing heavy loads, awkward static 
postures, the lack of physical activity, sitting, walking/
running, dexterity, visual detail distinction, poor illumi-
nation, IT problems, pressure to perform, deadline pres-
sure, time pressure and shift work.33 The questionnaire 
is used for analyses by the Federal Institute for Occupa-
tional Safety and Health (BAuA). The use of this ques-
tionnaire will allow us to set the data of the project in 
relation to nationwide norm data.
The Questionnaire on Musculoskeletal Complaints (Nordic 
Questionnaire) is an evaluation tool for work- related pain 
in different body parts (neck, shoulder, elbows, hands, 
lumbar spine, spine, hips, knees and feet) during the 
last 12 months and the last 7 days.34 Participants rate 
their impairments on a two- point scale (yes, no), by 
responding to nine items regarding the relevant body 
parts. They were asked the following: ‘Have you had any 
complaints or pain in the following body parts during the 
last 12 months?’, ‘Were you unable to do your normal 
work at any time in the last 12 months because of the 
complaints?’ and ‘Have you had any complaints during 
the last 7 days?’. The questionnaire is considered valid 
and reliable in German version.34
The SF-12 is an economic short form of the SF-36 and 
a disease- independent questionnaire to measure the 
health- related quality of life, consisting of 12 items.35 The 
summary scales were each derived from four subscales: 
Physical Health consists of physical functioning, role 
limitations due to physical health problems, bodily pain 
and general health, whereas Mental Health is summarising 
the subscales vitality (energy/fatigue), social functioning, 
role limitations due to emotional problems and mental 
health (psychological distress and psychological well- 
being). They were asked for example, the following: ‘How 
would you describe your state of health in general?’, or 
‘To what extent have you been hampered in the past 
4 weeks in performing your daily activities at home and 
at work?’. It is considered valid and reliable. In terms of 
reliability, the internal consistency (Cronbach’s α) for the 
scale of physical function in both healthy and sick persons 
is between 0.77 and 0.93, the physical role function scale 
between 0.74 and 0.89, the pain scale between 0.73 and 
0.85, the general health perception scale between 0.57 
and 0.75, the scale vitality between 0.78 and 0.84, the 
social function of the scale between 0.64 and 0.88, the 
scale emotional role function between 0.77 and 0.94 and 
that of the scale mental well- being between 0.78 and 
0.88.36 The German version of the SF-12 was translated 
and validated in accordance with the standards of the 
International Quality of Life Assessment Group.37
The 12- item screening subscale (SSCS) of the Trier 
Inventory for Chronic Stress (TICS) provides information 
about perceived stress within the last 3 months, covering 
five aspects of stress, including chronic worrying, work- 
related and social overload, excessive demands and lack 
of social recognition. Participants can rate for example, 
the following statements: ‘Fear of something unpleasant 
happening’, or ‘I try in vain to get recognition for good 
performance’. Stress frequency are rated on a four- point 
scale (0=never, 1=rarely, 2=sometimes, 3=often, 4=very 
often). The scale is considered a reliable measuring instru-
ment; the internal consistency (Cronbach’s α) is between 
0.84 and 0.91.38 39 The Trier Inventory for Chronic Stress 
was validated in the German version.39
The Questionnaire on Work- Related Behavior and Expe-
rience Patterns (AVEM) contains a total of 44 items. As a 
multidimensional personality diagnostic procedure, the 
AVEM-44 collects self- assessments within eleven dimen-
sions (scales), which can be assigned to three content 
areas: professional commitment, resistance towards 
stress and emotional well- being. The participants can for 
example, make a statement about the following items: 
‘For me, work is the most important part of my life’, ‘After 
work I can switch off without any problems’, or ‘What-
ever I do, it has to be perfect’. The response options are 
presented as a five- point scale ranging from 1 (‘I strongly 
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disagree’) to 5 (‘I strongly agree). The AVEM subscales 
can be used to classify four types of behavioural and expe-
riential patterns: Pattern G ‘Health’, Pattern S ‘Unambi-
tious’, Risk pattern A ‘Overexertion’ and Risk pattern B 
‘Burnout’.40 It is considered valid and reliable in German 
version. The internal consistency (Cronbachs α) is 
between 0.75 and 0.84.41
Secondary outcomes
The state of health, sports and eating habits, presentism 
behaviour, general needs and barriers to health promo-
tion, as well as work environment will be assessed as 
secondary outcomes.
The Questionnaire on Resources contains 12 self- developed 
questions regarding the state of health, the kind and 
duration of weekly and daily activity, the eating habits and 
the stress level, for example, ‘How satisfied are you with 
the state of health?’, ‘How many hours per week do you 
spend exercising/playing sports?’, ‘How would you rate 
your dietary behaviour?’, or ‘How many times have you 
been calm und serene in the last 4 weeks?’. The response 
options are presented as a five- point scale. The question-
naire is based on the validated SF-12,35 the Bone- Specific 
Physical Activity Assessment Instrument42 and the WHO 
guidelines ‘Sugars intake for adults and children’.43
The Questionnaire on Presentism provides information 
on the issue of presentism and emphasises its reasons 
and consequences. They were asked the following self- 
developed questions, for example, ‘How often have you 
been working in the last 12 months despite deteriorating 
health, although you felt you had to stay at home?’, ‘With 
what kind of symptoms did you appear at work?’, or ‘Why 
did you come to work sick?’. These items are based on the 
Health and Work Performance Questionnaire.44
The Questionnaire on general Needs and Barriers to Partic-
ipate in Health Promotion Programmes covers the wishes 
regarding health promotion programmes and barriers 
preventing from participating. Examples of self- develop 
items are: ‘What kind of exercise promotion programme 
would you be interested in?’ (response options included 
strength training, endurance training, relaxation training, 
others), or ‘If you currently are not attending any health 
promotion programmes, please mark with a cross the 
barriers that are possibly keeping you from doing so’. 
(answer options were eg, ‘I feel to strained to attend any 
physical activity or other additional programme’, ‘Addi-
tional activities are too time consuming’ or ‘I don’t know 
of any suitable offers’). The questionnaire was developed 
as part of a project in which 48 companies took part.45
The self- developed Questionnaire on Work Environment 
offers the opportunity to specify the work environment, 
regarding colleagues (items: eg, ‘The working atmosphere 
is impersonal’, or ‘If someone has difficulties at work, 
they will certainly be helped by colleagues’), supervisors 
(items: eg, ‘Good work is recognised by our supervisors 
accordingly’, or ‘The supervisors respond to concerns and 
complaints’) and the areas of information- and communi-
cation exchange (items: eg, ‘We are sufficiently informed 
about important things and processes in our company’, 
or ‘The information about the planned implementation 
of novelties is so sufficient that we know exactly what to 
expect’). Participants can indicate their answer on a six- 
point- scale. The questionnaire was developed in coopera-
tion with nursing home facilities.
Intervention
The multifactorial intervention programme consists of 
a standardised ergonomics and posture training and a 
standardised back fitness training.25 26 The programme 
was developed on the basis of earlier study results, the 
validated BASE concept,22 24 as well as workplace obser-
vations. Interventions in each participating facility will 
start with a workplace observation of specific basic ergo-
nomic condition, in order to take these conditions, 
such as existing lifting, aids into account during specific 
units of the training programme. Both trainings will be 
supervised and guided by certified exercise scientists or 
physiotherapists, who are trained to work according to a 
standardised manual.
The ergonomics- training and posture- training 
programme takes place over a period of 10 weeks, once a 
week for a duration of 20–30 min. The sessions include six 
to eight participants per group. It includes the learning 
of different techniques, in order to deal with physical 
stress at the workplace and to compensate in a stress- 
compatible manner. The training programme is divided 
into the following sections:
 ► Exercises for movement and body perception in the 
work process.
 ► Reflection of one’s own movement and work 
behaviour.
 ► Instructions for motion optimisation.
 ► Instructions for independent compensation exercises.
 ► Personal health promotion measures.26 27
Each session sets priorities for different work- related 
tasks. In this way, relevant topics are discussed and prac-
ticed in detail. The movement experience is comprised 
of three components: body awareness, recognition of 
dysfunctional movements and understanding positive and 
negative work behaviour. The reflection of the movement 
experience, the adaption to the working conditions, the 
repeated implementation and testing in the work situa-
tion should positively influence attitudes, intentions and 
behaviours. The intention of the course is that afterwards, 
employees are able to independently recognise and influ-
ence possible health- related resources, but also poten-
tial dangers. The exercises for the individual areas are 
repeated for in- depth study and in part supplemented by 
new exercises. This course is not about being introduced 
to many different exercises and methods, but to learn and 
vary simple and effective exercises, which can be easily 
integrated into everyday life. Positive and joyful move-
ment experiences should be collected, in order to help to 
remove barriers and deepen and internalise knowledge 
and different ways of execution, as well as develop self- 
help strategies for back problems.
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The back- fitness programme is carried out over a period 
of 12 weeks, once a week for 45–60 min. It includes the 
components mobility, coordination, strength and relax-
ation. Strength training is divided into three phases, each 
lasting 4 weeks. In each phase, a progression is planned. 
This will be ensured by adjusting the frequency, difficulty 
and range of motion/intensity of the exercises.
In order to obtain a verifiable structure, the back- fitness 
programme is divided as follows:
1. Mobility training (5–10 min).
2. Coordination training (10–15 min).
3. Strength training (30–40 min).
4. Relaxation (5–10 min).
In the back- fitness programme, the joints that tend to 
stiffen are mobilised and theoretical knowledge about 
the execution of conscious movements and the targeted 
control of the musculature is imparted. Strength training 
focuses on the back, shoulder and neck muscles. The 
abdominal arm and leg muscles are also strengthened. 
In the relaxation part, different techniques will be used, 
such as yoga, progressive muscle relaxation and breathing 
exercises. Exercises will be performed at a moderate 
intensity (5–6 on Borg CR10 Scale46). To improve adher-
ence and to promote retention, the therapists will give 
explanations about the purpose of the intervention and 
the possible benefits of the exercises. Attendance of 
each participant will be recorded by attendance lists and 
reasons for drop out will be documented. In addition, 
compliance of participants will be collected by a short 
questionnaire after both trainings.
The interventions will take place at the facilities during 
working hours to reach as many employees as possible. 
Concerning this, early organisation and consultation with 
the supervisors is essential, in order to adjust the working 
hours of the employees accordingly, and at the same time, 
to ensure residents care.
For the schedule of enrolment, interventions and 
assessments, see table 1.
Table 1 Schedule of enrolment, interventions and assessments
Timepoint
Study period











  Eligibility screen X           
  Informed consent X           
  Allocation   X         
Interventions
  Intervention group
  
  
  Waiting- list control group       
  
Assessments
  Demographic 
characteristics: age, 
gender, job title
    X X X X
  Modified Slesina 
Questionnaire
    X X X X
  Nordic Questionnaire     X X X X
  SF-12     X X X X
  TICS     X X X X
  AVEM     X X X X
  Questionnaire on 
Resources
    X X X X
  Questionnaire on 
Presentism
    X X X X
  Needs/Barriers Heath 
Promotion Programme
    X X X X
  Questionnaire on Work 
Environment
    X X X X
AVEM, Questionnaire on Work- Related Behavior and Experience Patterns; SF-12, Health Survey; TICS, Trier Inventory for Chronic Stress.
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Statistical analysis
The trial will adhere to the ‘Consolidated Standards 
of Reporting Trials statement: extension to cluster 
randomised trials’.47 Data will be analysed on an intention- 
to- treat basis, based on staff group.
The study will integrate a comparison between the 
intervention and the waiting- list control group, as well as 
a comparison between the training programmes. In addi-
tion, participation rate will be integrated into the analysis.
Sample characteristics will be explored using descrip-
tive statistics, and standard analyses adjustments will be 
made to adjust for baseline differences between groups, 
should such exist. In cases of missing data, sensitivity anal-
yses will be performed to compare results with complete 
case analyses, and different options for imputation will 
be considered. Differences between intervention and 
controls will be tested with χ2 tests for categorical variables 
and independent sample t- test for continuous variables.
Because of the cluster randomisation multilevel models 
with the nursing home as random effect, general linear 
mixed- model regressions will be applied for the statis-
tical analyses of primary and secondary endpoints. These 
models will be adjusted by baseline value and poten-
tial confounding variables, for example, location of 
the nursing home (urban vs country), and staff field of 
working. p values of <0.05 will be regarded as statistically 
significant and effect sizes of >0.3 will be regarded as clin-
ically significant. Where appropriate, 95% CI will also be 
reported along with the p values.
Data from the trial will be analysed using SPSS Statistics 
for Windows V.25.0 (IBM, Armonk, New York, USA).
Power calculation
The required sample size was calculated with G*Power 
(V.3.1.9.2, Heinrich Heine University of Duesseldorf).48 
The mean overall SF-12 score in the population is 50 
with an SD of 10.49 Studies estimated a minimal clinically 
important difference (MCID) of ≥3 points for the SF-12.
In total, 700 participants will need to be recruited in 
expectation that 560 will provide data throughout the 34 
weeks. This sample size will ensure 90% power to detect 
MCID of 3 at the primary time point of 34 weeks follow- up, 
given a 5% two- tailed significance level. Randomisation 
is by practice, so this sample size calculation was inflated 
to correct for an intracluster correlation coefficient 
(adjusted intracluster correlation coefficient of 0.005), 
varying practice size recruitment was taken into account 
(including coefficient of variation of 0.5) and inclusive of 
1.25 adjustments for repeated- measures design and 20% 
dropout allowance. A medium effect size based on the 
literature will be expected.50
Monitoring
There will be no data monitoring committee respon-
sible for data monitoring, interim analyses and auditing, 
as no adverse events are expected. If a negative reac-
tion is observed during the measurements and training 
interventions, the trained project staff will intervene. 
Furthermore, grant holders are responsible for data 
audits every 5 months as members of PROCARE advisory 
board.
Ethics and dissemination
The study was reviewed and approved by the local ethics 
committee of the University of Hamburg (AZ: 2018_168). 
The results of the study will be published in open- access 
and international journals. Furthermore, the results will 
be presented in the participating nursing homes and at 
national and international conferences.
DISCUSSION
So far, a health management is not regularly available in 
nursing homes. Often there is a lack of financial and time 
resources and a lack of consideration of setting specific 
needs. Target groups, who are physically strained, often 
have to be motivated to participate in health promotion 
activities. In particular, the challenges in developing effec-
tive interventions in nursing home facilities are the struc-
tural framework conditions, shift work and the heavily 
burdened nursing staff. Exercise intervention studies to 
reduce work- related problems in nursing staff are rare and 
the evidence for efficacy of intervention studies among 
nursing staff is limited.15 16 18 51 High quality studies are 
required to provide recommendations for health promo-
tion programmes for nursing staff in elderly care, in 
order to address the increasing demands and the lack of 
skilled personnel. The BASE concept, which is central to 
the method of this study, includes all necessary factors to 
implement a successful health promotion programme in 
this context.31 However, it remains unclear whether this 
participatory approach is as successful as in other BASE 
interventions. Wollesen et al22 could demonstrate sustain-
able changes in work- related problems, when imple-
menting the BASE concept in the logistic, industrial and 
office sector.
Therefore, the current study offers the opportunity to 
implement effective interventions using the multidimen-
sional approach of the BASE concept, which engages 
employees in the planning and implementation of health 
promotion programmes. Moreover, optionally further 
demand- oriented interventions can be implemented 
afterwards to motivate participants to engage in addi-
tional physical activities and thus, promote a sustainable 
healthy and active lifestyle.
The standardised multifactorial intervention 
programme, which is implemented based on the nursing 
home facilities' infrastructure, as well as organisational 
and social environment, will help to increase the compli-
ance to the intervention and to reduce work- related prob-
lems like back pain in nursing staff.
As a major benefit of the study, more specific recom-
mendations for effective prevention measures in nursing 
home facilities can be derived from the results of the 
study and made available for wider implementation.
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Nevertheless, there are some limitations in the study: 
The participants will be asked to fill in the questionnaires 
in the context of information events during working 
time. It will take approximately 30 min to complete the 
questionnaire. Lack of time and time pressure can influ-
ence the quality of the answers. In order to avoid this, 
several information events will take place if necessary. 
This ensures that the nurses do not fill out the question-
naires at the same time, thus guaranteeing the care of the 
residents and to avoid time pressure. Moreover, another 
confounding factor could be the interchange about the 
health promotion programmes between the nurses in 
different groups, leading to changes in the waiting- list 
control group. This is a fundamental problem in the 
implementation of health promotion programmes, but 
the design has already been used in other BASE studies, 
reporting greater effects in the intervention group than 
in control group.22 In addition, work culture, team envi-
ronment and management can have an effect on interven-
tion uptake and thus influence the effectiveness. Previous 
studies revealed no differences for work environment and 
occupation,22 however we plan to control for this factor 
as a covariate. Furthermore, interventions will take place 
during working hours at the worksite. The participation 
of the nurses could be hindered by setting specific frame-
work conditions. In order to keep the impairment as low 
as possible, prior organisation and consultation with the 
management will be crucial.
Trial status
The randomised controlled trial commenced in January 
2018. The first subject was recruited on 13 August 2018. 
The anticipated date of recruitment completion is 
expected in December 2020.
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